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® Total movement of wind ineufficient on account of frost-work.

1 Obgervations taken at the Washburne Observatory, University of Wisconsin, mmle by voluntary observer.
Obaervations taken at the Boawell Ob-ervatury by Professor @, D. Swezey, voluntary observer.

¢ Observations taken by Chas. W. Friend, voluntary ohserver.

ATMOSPHERIC ELECTRICITY.
AURORASR.

No extensive auroral

sceriptions relate to this display :

Bangor, Maine, 1st: at 8 p. m., an aurora was observed ex-
tending but a short distance above the northern horizon; at:
11 p. m., the light had extended to the zenith; the display
being very bright at

continued until daylight on the

4 a.m.

Mount Washington, New Hampshire, 1st: an anroral light
was visible from 9.30 p. m. until after midnight; the display

3

ud,

display was observed during the
month, The display observed by the largest number of sta-
tions, occurred on the evening of the 1st; it was seen at scat-
tering stations in New England; at Cape Henry, Virginia; :
Portsmouth, Ohio; Richmond, Kentucky; Vevay, Indiana,

and Port Angeles, Washington Territory. The following de-

consisted of pale streamers, without apparent motion, reach-
ing nearly to the zenith, and covering 70° of the northern hor-
izon.,

Bethel, Connecticut, 1st: a faint auroral light was observed
“in the north during the evening.

Eastport, Maine, 1st: an aurora was visible from 10.40 p. m.
;until 4 a. m. of the 2d; waves of rose-tinted light shot up-
ward nearly to the zemth.

Albany, New York, 1st: at 11.30 p.m., an aurora consisting
of waves and ﬂashes of hazy light, extended from azimuth
135° to 270°, and upward to the zenith. At 1 a. m. of the 24,
i the display was obscured by clouds.

Cape Henry, Virginia, 1st: a very faint aurora was observed
between 10 and 11 p. m.; it consisted of a whitish light 3° in
width, and about 10° above the northern horizon. No beams
or “merry dancers” were observed; the display disappeared
about 11 p. m.
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Syracuse, New York, lst: bright auroral streamers were
visible at 10 p. m. ' '

Portsmouth, Ohio, 1st: an auroral light was observed in the
northwestern sky at 11 p. m.

Richmond, Kentucky, 1st: from 9 to 11 p. m., an auroral
arch was visible extending from northeast to northwest and
to an altitude of 10°; occasional faint streamers were also
observed.

Vevay, Indiana, 1st: at 11 p. m., an auroral light extended
from north-northwest to northeast; beams of hazy light
reached the zenith; the display continued until after mid-
night.

Burlington, Iowa, 1st: an aurora was observed at 10.45 p.
m.; it appeared in the northwestern sky and extended from
the horizon to an altitude of 50°. The rays of white light
blended into purple, presenting a beautiful appearance for
about five minutes.

Port Angeles, Washington Territory, 1st: a faint aurora
was observed in the north at 7 p. m.; it remained visible for
about one and one-half hours, resembling in appearance the
morning dawn,

At Pysht, Washington Territory, an auroral light was visi-
ble at 4 a. m. on the 1xt.

Displays observed on other dates during the month are as
follows:

2d.—Sidney, Nova Scotia; Bastport and Orono, Maine;
Oswego, New York; Moorhead, Minnesota.

4th.—Allison, Kansas.

6th.—Eastport, Maine; Alpena and Ionia, Michigan ; Win-
nipeg, Manitoba.

7th.—Hartford, Connecticut.

9th.—Alpena and Escanaba, Michigan; Webster, Dakota,
‘Winnipeg, Manitoba.

12th.— Winnipeg, Manitoba.

13th.—Escanaba, Michigan.

14th.—Eastport, Maine.

15th.—Charlottetown, Prince Edward Island; Gardiner,
Maine; Winnipeg, Manitoha.

18th.—Eastport, Maine.

19th and 20th.—Winnipeg, Manitoba.

24th.—Eastport, Maine; Huron, Dakota.

26th.—Eastport, Maine; Clay Centre, Kansas.

27th.—Clay Centre, Kansas.

28th.—Gardiner, Maine.

THUNDER -STORMS.

Thunder-storms were reported in the various states and ter-
ritories as follows:

Alabama.—9th, 10th, 19th, 20th.

Arizona.—5th, 6th, 10th, 136h, 14th, 18th, 224, 234, 24th, 26th.

Californie.—1st, 9th, 12th, 16th, 18th, 19th.

Colorado.—West Las Animas, 19th.

Connecticut.—Bethel, 14th; Colebrook and New Haven, 12th.

Dakota.—1st, 2d, 4th, 6th.

Delaware.—Delaware Breakwater, 12th.

Floride.—2d, 4th, 6th, 9th to 14th, 19th to 23d.

Georgia.—9th, 10th, 22d, 30th.

Idaho.—13th, 14th, 17th, 18th.

Illinois.—1st, 3d, 4th, 5th, 7th, 8th, 16th.

Indiana.—1st, 2d, 4th, 5th, 7th, 16th, 21st.

Jowa.—1st, 34, 4th, 6th, 7th, 11th, 16th, 20th.

Kansas.—1st, 3d, 5th, 6th, 7th, 20th.

Kentucky.—1st, 2d, 4th, 7th to 12th, 15th.

Louisiana.—2d, 3d, 4th, 19th to 22d, 26th.

Maine.—12th, 13th.

Massachusetts.—3d, 4th, 6th, 12th, 13th, 18th.

Michigan.—1st to 5th, 8th, 12th, 15th, 16th, 19th, 21st.

Minnesota.—2d, 6th, 20th.

Nebraska.—1st, 3d, 4th, 6th.

Nevada.—Carson City, 12th, 16th.

New Jersey.—6th, 12th, 28th.

New York.—1st, 4th, 6th, 12th, 13th, 16th to 19th, 22d.

North Carolina.—l1st, 9th, 10th, 12th, 30th.

Ohio.—1st, 4th, 5th, Tth, 8th, 16th, 21st, 31st.

Oregon.—12th, 16th, 17th.

Pennsylvania.—1st, 4th, Tth, Sth, 11th, 12th, 17th, 18th.

Rhode Island.—Providence, 12th; Point Judith, 12th, 18th.

South Carolina.—Stateburg, 8th, 9th.

Tennessee.—1st, Tth, Sth, 10th, 21st.

Teras.—2d, 34, 4th, 6th, 7th, 9th, 10th, 12th, 14th, 15th, 18th
to 23d, 25th.

Utah.—Salt Lake City, 14th.

Vermont.—1th, 6th, 12th, 13th, 19th.

Virginia.—2d, 8th, 9th, 12th, 22d.

Washington Territory.—11th, 12th, 13th, 17th, 18th, 24th.

Wisconsin.—-3d to 6th, 16th, 18th, 31st.

REPORT OF THUNDER STORMS OBSERVED BY SPECIAL VOLUNTARY OBSERVERS,
PREPARED BY PROF, H. A. HAZEN.

The total number reported was 461. Twenty or more occurred on the
following days: 1st, 21; 4th, 60; 5th, 33; 6th, 24; Tth, 22; 8th, 35; 12th,
40; 16th, 24, and 22d, 24.  On the 4th a trough-like depression of no great
depth extended from southwest to northeast, central in f;linois. The storms
were mostly grouped along the southeast border of the depression. On the
5th the storms were central in Illinois and Indiana in a south-southeast
direction from the * low™ and at an average distance of 600 miles. On the
&th storms were most frequent in Pennsylvania and Maryland, at’a distance
of 330 miles from * low,” and toward the south-southwest. Comparing the
number of storms by districts with the records of voluntary observers from
1851 to 1573 we have Table i. The districts are: i., New England and New
York; ii., Delaware, Maryland, New Jersey, North Carolina, Pennsylvania,
Virginia, and West Vivginia; iii., Illinois, Indiana, Kentucky, Ohio, and
Tennessee; iv.,, Michigan, Minnesota, and Wisconsin; v., Dakota, Towa,
Kansax, Missouri, Montana, and Nebraska. We see from this table a marked
excess in the number of storms in all the districts, amounting over the
whole country to nearly .5 storm per station.

TaABLE L.—Mvan wnwmber of thunder-storms in October at each station. by

districts.,
:! 1851-1873. 1884, . Difference.
District. ! — s ———
! Stations, | No. Stations. Nu, ! Stations. No.
P o .
12 | 1.41 l 33 1.85 |' 21 :': 44
10 r.3§ : 50 1.72 ¢ 40 .34
14 1.5% " 36 2.56 | 22 -+ .98
6 1.64 14 1.79 8 + .I§
[] | I.5¢4 | 33 1.85 24 4 .3t
st \ .49 | 166 1.95 | dus | 4 a8

TABLE II.—Mean number of thunder-storms per Station in all districts for
October ; alzo mean declination range.

| £ i s | g5 ¢
. £ . .8 |58 2
- I E -4 - g tE s E
Year. | B | ‘5 Year. s . E G5 =
- sl §l3% &
| & =& 04| # | % @A 2 4
— '__ ——r '} . ————-I'
15851, ! 33 r.21 .27 33 1.21 [F.27 | 1.44 — .12
1852 ! 48 ¢ 1,54 —.05: 80 | I.73 [—.25 | 1.45 i— .13
1853.. . P32 12 :+.5o , 1.07 65 1.2 :t.z7 1.36 \— .04
481 L1 i—.23 129 83 ; 1.37 (-II | 1.51 '— .19
47 1.04 —.I0 | I.14 49 : 1.65 [—.17 | 1.13 4 .19
47 2.09 —.0I ! 1.07 ; 49 . 1.08 .40 | 1.58 I— .25
18 128 +4-.20! 0.99 : 63 i 1.44 ~-.04 | 1,14 5+ .18
62 1.92 '—.44 ' 1.09 i 60 | 1.30 | I8 | 1.50 i— .27
65 1.52 —.0f  I.52 . 77 | I.44 104 | L.19 ;i 13
B0 - [,83 —.05 . L.73 !} 6r | 1.34 .14 | 1.16 - .16
77 1.58 —.10} 148 | . | i .
25 1.93 —.45 1.25 +.07 | Mean ol Te4B funnenmnee 1.32 ceeneennn
34 1.20 .28 | 1.30 i l |
. . . | i i

Table ii, gives values of mean number of storms for each October from
1851 to 1873, and also the mean diurnal range of magnetic declination at
Trevandrum. If these figures be projected graphically there will be found
a partial coincidence between the maximum and minimum points in each
curve. The fluctuations however are small.

OPTICAL PHENOMENA.
SOLAR HALOS.
Solar halos were observed during October, in the several
districts as follows: -
New England.—Hartford, Connecticut, 29th ; Cornish, Maine,
8th, 29th; Orono, Maine, 29th; Somerset, Massachusetts, 2d.
Middle Atlantic states.—Baltimore, Maryland, 26th; Cape



